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What Is Claimed Is: 



1 . A ball grid array (BG A) package, comprising : 

a substrate that has a first surface and a secoMd surface; 

a stiffener that has a first surface and a second surface, wherein said 
second stiffener surface is attached to said first substrate surface; 

an IC die that has a first surface and a second surface, wherein said first 
IC die surface is mounted to said first stiffener surface; 

a heat spreader that has a first surfifce, wherein said first heat spreader 
surface is mounted to said second IC die surface; and 

a plurality of solder balls attached to said second substrate surface. 



2. The^ackage of)tlairn/l , wherein said heat spreader is configured 
to dissipate heat/generated by siid//c jii©^ 



/J 



3. 



The pabkq, 



first stiffener surface with arfttjpxy. 



ge oMtfaim 1 , whereiA said IC die is mounted to said 

* /> 



4. The package of claim 3,^4erein said epoxy is a silver filled 



epoxy. 



5. The package of claim 3, wherein an area of said second IC die 
surface is greater thaian area of said first heat spreader surface, wherein said heat 

fit 

spreader is configu/ed to mount to the center of said second IC die surface. 



6. 



TMe package of claim 1, further comprising: 



an exposed first surface of the BGA package, wherein said heat spreader 
has a second sujpace that forms a portion of said exposed first surface of the BGA 
package. 
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7. The package of claim 1 , wherein said heat spre^er is internal to 
the BGA package. 

8. The package of claim 1 , wherein said su^trate is a tape substrate. 

9. The package of claim 1 , wherein said plurality of solder balls are 
located outside an outer dimensional profile of s&d IC die. 

10. A ball grid array (BGA) package, comprising: 
a substrate that has a first surface afrid a second surface; 

a stiffener that has a first surface4nd a second surface, wherein said first 
stiffener surface is attachgfftos^d fidt substrate surface; 

an integratedxircuit (IC) di^h^raj^^rst surface and a second surface, 
wherein said finft IC die surfac^mounted to\id second stiffener surface, 
wherein said second IC die sur^gce includes a confbct pad, 

a wirtf bond corrfesp< 
bond couples said correspoMihg contact pad to/said second stiffener surface; 

at least one solder hall attached to said/second substrate surface, wherein 
each of said at least on6 solder balNso6upled to said stiffener through a 
corresponding via extending through said substrate, wherein said at least one 
solder ball is coupled to a first potentim. 



1 1 . The package of claim 1 0, wherein said substrate includes a metal 
layer, wherein said metal layer is coupled to a second potential; 

wherein skid stiffener has at least one opening extending from said first 
stiffener surface/to said second stiffener surface; 

whereirf said second IC die surface includes a second contact pad, wherein 
the package fmther comprises: 

a secdnd wire bond corresponding to said second contact pad, wherein 
said second Avire bond couples said corresponding second contact pad to said 
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metal layer by extending through one of said at least^ne openings in said 
stiffened and connecting to a corresponding^econd vj*ithat extends through said 
substrate. 



12. The package ofclaii^l^Werein said firsft potential is a ground 
potential, wherein said first contact pij^xa ground contact pad, whereby said 
stiffener serves as a ground plane. 



1 3 . The package o£6laim 1 0, wherein said substrate is a tape substrate. 



1 4. A ball grid array (BGA) package, comprising: 

a substrate that has a first surface and a second surface; 

a stiffener that has a first surface and a second surface, and wherein said 
second stiffener surface is attached to said first substrate surface; and 

a plurality of solder balls attached to said second substrate surface; 

wherein said substrate has a window opening that exposes a portion of 
said second stiffener surface; 

wherein said exposed portion of said second stiffener surface is 
configured to be coupled to a printed circuit board (PCB). 



15. The package of claim 14, furtherconfprising : 
a heat spreader that allp^Tfo^ said e^jfosed portion of said second 
stiffener surface to be counted to the P< 



16. The package ofbWufe 1£ wherein safd heat spreader has a first 
surface and a second surface, v^ryfs^d first heaft spreader surface is coupled 
to said exposed portion of said spfcond sti^ene/ surface, wherein said second 
surface of said heat spreader is (zfonfigured toybe Coupled to the PCB. 
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1 7. The package oYclaim^^wherehi said first heat spreader surface 
is plated with solder that allows s^d fifctffe&t spreader surface to be surface 
mounted to soldering pads on tKe PCB 



18. The package of claim 14, wherein said stiffener has a centrally- 
located cavity shaped portion that protrudes through said window opening, 
wherein a surface of said cavity shaped portion forms at least a portion of said 
exposed portion of said second stiffener surface. 



19. The package of 
shaped portion is plated wftti 
mounted to at least one solderii 



17, 



'herein said surface of said cavity 
allows said stiffener to be surface 



the PCB. 



20. The package of claim 14, wherein said stiffener is coupled to a 
first potential, wherein said package further comprises: 

an integrated circuit (IC) die that is mounted to said first stiffener surface. 

21 . The package of claim 20, wherein said IC die has a surface that 
includes at least one ground pad, wherein said package further comprises: 

a ground wire bond corresponding to each of said at least one ground pad, 
wherein each said ground wire bond couples said corresponding ground pad to 
said first surface of said stiffener. 



22. The package of claim 1 4, wherein said substrate is a tape substrate. 



23 . A ball grid airaj^BGA^packag^ comprising: 
a substrate that ha^a first surftce^d^a second surface, wherein said 
second substrate surface includes aWfj# Df contact pads; 

a stiffener that has a first sur%e and a s/econd surface, wherein said 
second stiffener surface is attached to saicT&st^ubstrate surface; 
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a plurality of solder balls attached to said contact pads of s/id substrate; 



and 



a metal ring attached to said first stiffener surface, whe^by said metal ring 
improves heat dissipation from said stiffener. 

24. The package of claim 23, wherein said package further comprises: 
an integrated circuit (IC) die that is mounted t6 said first stiffener surface. 

25. The package of claim 23, wherein/aid substrate is atape substrate. 

26. A ball grid array (BGA) pack/ge, comprising: 
a substrate that has ajyst^surface And a second surface, wherein said 

second substrate surfac^<Sicludes an array of contact pads; 

a pluralityj>fsolder balls attac/hefcl to ^kTcoift^ct pads of said substrate; 

and 

a stiffener that inbhides: 

a first surfad^at/has an integrat/d circuit (IC) die mount 
position, herein the IC die'Wouht position is configured to mount an IC die, 

a second sitfface tfiat Attached tb said first substrate surface, 
a wire bond opetfing positioh^&long an edge of the IC die mount 
location, wherein said wire bohd opening exteh^s through said stiffener, and 

at least one sttfd corresponding to said wire bond opening, wherein 
said at least one stud bridges said stiffener across said corresponding said wire 
bond opening. 

27. The pack&ge of claim 26, wherein said package further comprises: 
an integrated ctfcuit (IC) die that is mounted to said first stiffener surface 

IC die mount position/. 

28. The package of claim 26, wherein said substrate is atape substrate. 
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29. A ball grid array (BGA) package, comprising: 
a substrate that has a first surface and a second surface, wherein said 

second substrate surface includes an array of contact pads, wherein said first 
substrate surface is configured to mount an integrated cir/uit (IC) die; 

a plurality of solder balls attached to said conta^ pads of said substrate; 

and 

a heat spreader that has a first surface coupl/d to said second substrate 
surface, wherein a second surface of said heat spreader is configured to be 
coupled to a printed circuit board (PCB). 

30. The pacjedge of claim 29l furth^anrprisipg at least one via that 
extends through sai^substrate, whereijfeadykaid at least dne via is filled with a 
conductive mate^al to couple saidji^t su^trate surface tp said heat spreader. 

3 1 . The package of L^airh^O/ further composing: 
a plated die-attach pad centere<^nthe first sijjtetrate surface, wherein said 

die-attach pad is configured to moui/the IC di^ 

a plated plane centered on thfe second s^bstra^ surface, wherein said first 
heat spreader surface is coupled p said second substrate surface through said 
plated plane; 

wherein said conductiW material couples said first substrate surface to 
said heat spreader by coupling said die-attach pad to said plated plane. 

32. The packag^ of claim 29, wherein said substrate is an organic 
substrate. 



33 . The package of claim 29, wherein said package further comprises: 
an integrated cirduit (IC) die that is mounted to said first substrate surface. 
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34. A method of assembling a ball grid array (b/tA) package, 
comprising the steps of: 

providing a tape substrate that has a first surface and /second surface; 
attaching a first surface of a stiffener to the first subjftrate surface; 
mounting an IC die to the second stiffener surface/ 
mounting a heat spreader to the IC die; and 

attaching a plurality of solder balls to the seco/d substrate surface. 

35. The method of claim 3 4, wherein safd heat spreader mounting step 
comprises the step of: 

causing thermal stress to be reduced at4n interface of the IC die and the 
first stiffener surface durin^operationVtheyiC die. 

36. A rn/thod of assemj^rfjg a balPfcrid array (BGA) package, 
comprising the steps of: 

providing ^ substrate th^has /first surface ani a second surface; 

providing at least one openftgin a stiffeneryfrom a first surface of the 
stiffener to the second surface of the stiffener; 

attaching the first stiffene/ surface to IteTirst substrate surface; 

mounting an integrated/ircuit (IC>die tb the second stiffener surface, 
wherein a first surface of the IC die includes a contact pad, 

coupling the contact /ad to the second stiffener surface; 

attaching a pluralitWof solder balls to the second substrate surface, inside 
an outer dimensional profile of the IC die; and 

coupling the plurality of solder balls through corresponding vias in the 
substrate to the first stiffener surface. 



37. The/method of claim 36, wherein the substrate includes a metal 
layer, wherein th/ metal layer is coupled to a second potential; 
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wherein the stiffener has at least one opening extending from the first 
stiffener surface to the second stiffener surface; 

wherein the second IC die surface includes a /£cond contact pad, wherein 
the method further comprises the^pofi 

coupling the second cdntact pad to tj4ej£etal layer through one of the at 
least one openings in the ^ffener^dji^u^h a corresponding via that extends 
through the substrate. 



38. The method of claim .#6, fuftMr comprising the step of: 
coupling the contact pad tc/a ground pbtential in the IC die. 



39. The method of claim 37, further comprising the step of: 
coupling the second^ contact pad to a power potential in the IC die. 



40. A method of assembling a ball grid array (BGA) package, 
comprising the steps of: 

providing a substrate that has a first surface and a second surface; 
attaching a first surface of a stiffener to the first substrate surface; 
exposing a portion of the first stiffener surface through a window opening 
in the substrate; -y 

mounting an IC die to a second stiffener surface, wherein a surface of the 
IC die includes at least one contact pad; and 

attaching a plurality of solder balls to the second substrate surface; 

configuring the exposed portion of the first stiffener surface to be coupled 
to a printed circuit board (PCB), whereby electrical and thermal performance of 
the BGA package is improved. 



4 1 . The method Q#61aim 40j 
the steps of: 




m said configuring step comprises 
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coupling a heat spreader to the exposed portigrf of the first stiffener 
surface; and 

configuring a surface o£tfie heat sp/eadep<o be coupled to the PCB. 




42. The method of clainAiyfrhereii/said configuring step further 
comprises the step of: 

plating the heat spreader^irface^vith solder to allow the heat spreader 
surface to be surface mounted/to soldering pads on the PCB. 



43. The method of claim 40, wherein said configuring step comprises 
the step of: 

shaping the stiffener to have a centrally-located cavity shaped portion that 
protrudes through the window opening. 

44. The method of claim 43, wherein said configuring step further 
comprises the step of: 

plating a surface of the cavity shaped portion with solder to allow the 
stiffener to be surface mounted to soldering pads on the PCB. 

45. The method of claim 40, further comprising the steps of: 
coupling the stiffener to a potential; 

coupling each of the at least one contact pads to the second stiffener 
surface with corresponding wire bonds. 

46. The method of 45, wherein the stiffener coupling step comprises 
the steps of: 

coupling the stiffener to a ground potential; and 
allowing the stiffener to serve as a ground plane. 
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47. A method of assembling a ball grid array (BGA) package, 
comprising the steps of: 

providing a substrate that has a first surface and a second siirface; 
attaching a first surface of a stiffener to the first substrat^surface; 
mounting an IC die to the first stiffener surface; 

attaching a plurality of solder balls to the second suj^trate surface; and 
attaching a metal ring to the first stiffener surface, 

48. The method of claim 47, wherein sai^ metal ring attaching step 
comprises the step of dissipating heat from the stiffener with the metal ring. 

49. The method of claim 46, furthe/comprising the step of: 
mounting an Ip'cHe to th&first stiffener surface. 

50. A method of^semblinj^ a bat\ grid array (BGA) package, 
comprising tjfte steps of: 

providing a subsrf^ethat has A first surface and a second surface; 

creating a wire bond opeiW4long each edge of an IC die mount position 
on a stiffener, wherein each wire bfciKppejfing extends through the stiffener; 

attaching a first surface of the striker to the first substrate surface; 

mounting an IC die to t^fe IC die mount position on a second surface of the 
stiffener; 

bridging at least onofof the wire bond openings with at least one stud; and 
attaching a plurality of solder balls to the second substrate surface. 



5 1 . The method of claim 5 0, wherein the IC die includes a contact pad, 
wherein the method farther comprises the step of: 

coupling thd contact pad to the substrate with a wire bond, wherein the 
wire bond passes/through one of the wire bond openings in the stiffener. 
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52. A method of assembling a ball grid array (BGA) package, comprising 
the steps of: 

providing a substrate that has a first surface and a second suttace; 
mounting an IC die to the first substrate surface; 
attaching a plurality of solder balls to the second substr/te surface; 
coupling a first surface of a heat spreader to the secon/substrate surface; 

and 

configuring a second surface of the heat spreader to be coupled to 
printed circuit board (PCB). 

53 . The method of claim52rttiFther comprising the step of coupling 
the first substrate surface to thejieat spreader th\ou{h at least one via that extends 
through the substrate. 



54. The method of claim 53 Wherein said mounting step comprises 
the steps of: / / J 

exposing a ci*pper plated die-at^h pa\to the center oi the first substrate 
surface; and 

mounting the IC die to the copper plated die-a^ach pad. 

55. The method of cla/m 53, wherein said step of coupling the first 
substrate surface to the heat spreader comprises the steps of: 

exposing a copper pla^d plane to the center of the second substrate 
surface; and 



coupling the die-atta/h pad to the copper plated plane with the at least 



one 



via. 



56. The method of claim 52, wherein said configuring step comprises 
the step of: 

plating the second surface of the heat spreader with solder. 



SKGFRef.No. 1875.0200000/BP1601 



-46- 



57. A ball grid array (BGA) package, composing: 

a substrate that has a first surface and a second surface; 

a stiffener that has a first surface and a sfecond surface, wherein said 
second stiffener surface is attached to said first sfcbstrate surface; 

an IC die that has a firstsjirfiac^ ^and a sfecond surface, wherein said first 
IC die surface is mountedjtf'said first stiffener surface; 

a plurality of^Ider balls attacMdj^^^ substrate surface; and 

at least one/of the following: 

(a) a Heat spreadei^tha/ha^ a first surfac^, wherein said first heat 
spreader surface is mounted to sdM second IC die su/face; 

(b) a wire bond coiTespdhding to a contact pad on said second IC die 
surface, wherein said wire bond ^6uples\id corresponding contact pad to said 
first stiffener surface; 

(c) a window opening in said substrate that exposes a portion of said 
second stiffener surface, wh/rein said exposed portion of said second stiffener 
surface is configured to beyfcoupled to a printed circuit board (PCB); 

(d) a metal rirfe attached to saidVirst stiffener surface; and 

(e) at least rfne stud corresponding to a wire bond opening in said 
stiffener, wherein saLH at least one stud bridges said stiffener across said 
corresponding said w/re bond opening. 
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